Sparidae (Teleostei: Spariformes) are a family of fish constituted by approximately 150 20 species with high popularity and commercial value, such as porgies and seabreams. Although 21 the phylogeny of this family has been investigated multiple times, its position among other 22 teleost groups remains ambiguous. Most studies have used a single or few genes to decipher 23 the phylogenetic relationships of sparids. Here, we conducted a phylogenomic attempt to 24 resolve the position of the family using five recently available Sparidae gene-sets and 26 25 available fish proteomes from species with a sequenced genome, to ensure higher quality of 26 the predicted genes. A thorough phylogenomic analysis suggested that Tetraodontiformes 27 (puffer fish, sunfish) are the closest relatives to sparids than all other groups used, a finding 28 that contradicts our previous phylogenomic analysis that proposed the yellow croaker and the 29 european seabass as closest taxa of sparids. By analytically comparing the methodologies 30 applied in both cases, we show that this discordance is not due to different orthology 31 assignment algorithms; on the contrary, we prove that it is caused by the increased taxon 32 sampling of the present study, outlining the great importance of this aspect in phylogenomic 33 analyses in general. 34 35 Keywords: Sparidae; fish phylogenomics; orthology assignment; jackknife phylogeny test; 36 taxon sampling; 37
INTRODUCTION
8 our data (Fig. 1B) . This library consisted of 4,584 genes that were expected to be present in at 145 least 90% of the species in the actinopterygii lineage. So, a high representation of the BUSCO 146 genes in each of our datasets is an indicator of quality and completeness of the gene-sets. 147 BUSCO provided statistics for genes found in complete form, fragmented or duplicated in the 148 tested datasets. Orthology assignment and superalignments construction 153 To investigate orthology relationships among the sparid genesets and the downloaded 154 proteomes, we employed two different tools (Fig. 1C ), OrthoFinder v2.1.2 (Emms & Kelly, 155 2015) and PorthoMCL (Tabari & Su, 2017) . The OrthoMCL algorithm (Li et al., 2003) uses 156 Markov clustering to group (putative) orthologs and paralogs. PorthoMCL is a parallel 11 best fitting model and 100 rapid bootstrap replicates. A majority rule consensus tree was built 220 to summarize the bipartition information of the resulted gene trees using RAxML "-J MR" 221 option. Also, internode certainty (IC) of each node and the extended internode certainty (ICA) 222 were calculated, as well as the tree certainty (TC) and the extended tree certainty (TCA) values 223 (Salichos & Rokas, 2013) . IC and TC are calculated based on the most prevalent conflicting 224 bipartition, while ICA and TCA take into account all prevalent conflicting bipartitions. Those 225 metrics were calculated using the RAxML "-f i" option (Salichos et al., 2014) under the JTT 226 +F+Γ4 model, which was the one found as optimal during the main ML analysis. Sparidae data preprocessing, taxon sampling and quality assessment 233 The four Sparidae transcriptomes included 98,012 to 129,012 transcripts (Table 1) . mexicanus, order: Characiformes) and the Holostei spotted gar (Lepisosteus oculatus) as an 257 outgroup.
258
To assess the quality of each gene-set we ran BUSCO analysis. The results showed that 259 the sharpsnout seabream has the lowest number of BUSCO sequences with 3,347 (73%) out of 260 the 4,584 genes ( Fig. 2, Supplementary table 1) . The other sparid gene-sets scored higher 261 BUSCO statistics, outperforming even some of the 26 datasets from online sources. The 262 common dentex dataset contained 3,876 (84.5%) BUSCO genes, common pandora had 3,954 263 (86.3%), while red porgy had 3,945 (86.1%) genes. The geneset of gilthead seabream contained 264 3,910 (85.3%) genes and had the fewest missing genes among the five sparids. As for the 265 publicly available proteomes, the ones downloaded from the Ensembl database presented the 266 smallest number of missing genes (from <10-100), while datasets obtained from NCBI 267 contained more duplicated genes. The total number of genes from all 31 proteomes included in the orthology assignment 273 analysis was 974,940. OrthoFinder and PorthoMCL identified 45,730 and 42,693 groups of 274 orthologous genes, respectively (Table 3) . Following filtering, we kept 793 and 533 groups 275 from each dataset to construct the two superalignments. The superalignment of OrthoFinder 276 groups consisted of 468,718 amino acids and the one of PorthoMCL groups of 321,695.
277
Gblocks filtering retained 231,078 (49%) and 141,608 (44%) sites, respectively. 
